Introduction
Unprotected sexual intercourse makes adolescent females susceptible to unwanted pregnancies, which may lead to abortion, abortion-related complications, and other health and social problems such as infertility and dropping out from school. [1] [2] [3] Unsafe sexual intercourse among adolescents is common. 4 For instance, the 2008 Ghana Demographic Health Survey reports low levels of contraceptive use among adolescents (24.0% among females and 39.0% among males). 5 In another study conducted by Karim 
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Boamah et al among unmarried adolescents in Ghana, 18.0% and 27.0% of adolescent males and females, respectively, used condoms in their first sexual encounter. In the same study, consistent contraceptive use with their current partner was recorded among 24.0% and 20.0% of males and females, respectively. 6 This sexual behavior may put adolescents (especially females) at a higher risk of unwanted pregnancy.
The use of contraceptives is influenced by numerous factors, which include knowledge of contraceptive methods and knowledge of their use, access to these methods, sociodemographic characteristics, and negotiation skills of the persons involved. [6] [7] [8] [9] Sexual intercourse in Ghana is seen as a preserve of only married adults due to religious, cultural, and social reasons. 10 Issues regarding sex and contraception may, therefore, not be discussed at home, particularly amongst adults and young people. This scenario is likely to limit adolescent's access to information on issues related to sex and contraception. The next important source of information could be health facilities; however, adolescents feel embarrassed going to these facilities for information or services pertaining to sex and contraception 3 due to the fact that they perceive that they will be met with an unwelcoming attitude at the facility given that service providers are the same adults that they live with, in the community.
To develop interventions that will help improve contraceptive use among adolescents, we conducted a crosssectional survey to determine the knowledge and predictors of consistent contraceptive use among adolescents in the middle belt of Ghana.
Methods

survey design
The study was a cross-sectional survey using the Kintampo Health and Demographic Surveillance System (KHDSS) platform. 11 The survey employed both qualitative and quantitative data collection techniques and was conducted between October 2010 and May 2011.
study area
The study was conducted in two adjoining political administrative districts, the Kintampo North Municipality and Kintampo South Districts in central Ghana. The communities are mostly rural. In total, the area is almost 7,200 km 2 and has a resident population of approximately 140,000. 11 The population has a typical developing country structure, with 45% of the population younger than 15 years of age. 11 Kintampo is multiethnic, but Mos and Akans form the majority of the tribes. 11 About 75% of the individuals are Christians.
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The percentage of educated people in the study area in 2012, was low. Among the general population, approximately 49% of males and 55% of females were illiterate. However, these percentages were lower among adolescents (referred to here as 12-18 years of age). Illiteracy levels were 22% among males and 25% among females. 11 There is a high school dropout rate of more than 17.3% (14.8% among males and 19.7% among females), with many adolescents abandoning school to support their parents in their daily activities such as farming and selling. 12 About 63.8% of individuals in the population are crop farmers, laborers, or domestic workers. 12 The study area has two district government hospitals, with one serving each district. The reproductive health services provided in the hospitals include family planning, sexually transmitted infection/human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome prevention and management, and postabortion care. Adolescent reproductive health services in the area include health talks among identifiable groups such as secondary school students, job apprentices, and religious groupings. Adolescents have consistently contributed more than 10.0% of births that occur in Kintampo per year for the past 5 years. 11 The maternal mortality ratio in Kintampo is 347/100,000, 13 and this is similar to the national ratio of 350/100,000 live births. 14 
sampling procedure
The survey was conducted among 793 male and female adolescents from 15-19 years of age. It was carried out in eight communities within the study area. A simple random sample of adolescents aged 15-19 years was generated with Stata version 11.0 (StataCorp LP, College Station, TX, USA), using the KHDSS database as a sampling frame. 11 The KHDSS is a core component of the Kintampo Health Research Center. It is a health and demographic surveillance system that registers all households and residents in the Kintampo North Municipality, as well as in the south district. 11 The names of residents, as well as their demographic data such as age, sex, and socioeconomic status have been collected by trained field staff since 2003. The trained field staff members also register pregnancies, births, deaths, and migrations. The database is updated three times in a year. Updated data for the year 2011 were used as the sampling frame for this study. The list of selected adolescents that was generated contained the names and compound numbers of the prospective respondents. Trained fieldworkers were given this list and they approached the adolescents in their homes. Every available prospective respondent who consented to be part of the survey was enrolled and interviewed.
Adolescents were categorized into two age groups, early (15) (16) (17) Adolescents who participated in the focus group discussions were selected from the sample of quantitative respondents using simple random selection via Stata version 11. The quantitative data was collected first, followed by the qualitative data. Respondents for the qualitative study were selected from the adolescents who responded to the structured questionnaire interviews. This was done in order to further understand the responses obtained from the respondents in the quantitative results. The qualitative results have been used to interpret and support the quantitative results, where applicable.
Knowledge of contraceptives was assessed by adolescents' ability to name at least one contraceptive method. The consistent use of contraceptives was defined as the use of contraceptives for every sexual act; this was determined when adolescents answered "always" to the question, "How often do you use a contraceptive method during sex?"
sample size calculations
The sample size for this study was calculated based on the prevalence of contraceptive use (23%) by Karim et al. We assumed a worst acceptable prevalence of contraceptive use in our study area to be about 19%. A sample size of 789 was calculated at 80% statistical power and 95% confidence to determine the true prevalence of contraceptive use in the study area.
instruments
An eight-page structured questionnaire adapted from an adolescent reproductive health data collection tool by the United Nations Development Programme/United Nations Population Fund (UNFPA)/the World Health Organization (WHO)/World Bank 15 was pretested in the study area and used for quantitative data collection. The data collected included the demographic characteristics of respondents, as well as the knowledge and use of contraceptives.
Another instrument on "In-depth interviews and Focus Group Discussions on Partner Selection, sexual behaviour and risk taking for adolescents" developed for the UNFPA/ WHO/World Bank 15 was adapted and used for qualitative data collection. Seven separate focus group discussions were conducted, and each focus group comprised 8-12 participants. Discussions were held separately for males and females in the age groups of 15-17 years and 18-19 years. A research officer facilitated the discussion, while another took notes.
Data management and analysis
Completed questionnaires were checked for completeness and consistency, and sent to the Kintampo Health Research Center's (KHRC) (Kintampo, Ghana) computer laboratory for double entry into a password-protected database in Microsoft FoxPro version 9.0 (Microsoft Corporation, Redmond, WA, USA). Clean data were analyzed using Stata version 11.0.
Simple proportions and means were used to describe categorical and numerical data, respectively. Odds ratios and the Pearson's chi-squared tests were used to test for the strength of the association between the explanatory variables (sociodemographic and other possible predictor variables) and the outcome variables (knowledge of contraceptives and consistent contraceptive use). Univariate and multivariate logistic regression models were fitted to explore the predictors of consistent contraceptive use. The explanatory variables were age, age of first sexual encounter, level of education, religion, ethnicity, living arrangement, condition of sex (planned/ unexpected), knowledge of at least one contraceptive method, the ability to negotiate condom use, and discussion of contraception methods with a partner. The main outcomes variables of interest were knowledge of contraceptives (defined as the ability of an adolescent to mention at least one contraceptive method) and consistent contraceptive use (defined as the use of a contraceptive method for every sexual activity) among adolescents. The quantitative results have been presented as percentages and ratios.
In the analysis of the qualitative data, tape-recorded responses that were transcribed verbatim were put in a matrix, which represented the themes that were generated from the discussion. QSR NVivo qualitative analysis software (version 9.0; QSR International Pty Ltd, Doncaster, VIC, Australia) was used for data management. The qualitative data were presented as quotes to support the quantitative results, where applicable.
ethical considerations
Scientific and ethical approvals for the study were obtained from the KHRC's Scientific Review Committee and the institution's Ethics Committee (FWA00011103), respectively. All participants individually provided their consent for their voluntary participation in the study. Parental consent and assent were obtained for minors. The consenting process involved explaining the purpose of the study, confidentiality procedures, risks and benefits, and the freedom to opt out of the study at any time. Consent was indicated by a signature or thumbprint, and a witness was used where a respondent was illiterate.
In order to guarantee the confidentiality of the study information, respondents were only identified with study codes. Completed survey forms were kept safely under lock and key within the KHRC, and they were accessible to only the named study investigators. Notes: *Fisher's exact test was used for these P-value calculations. Age at first sex: three respondents did not know their age at first sex, and so they were excluded from the analysis. Abbreviations: n, number; Jhs, junior high school; shs, senior high school. 
Results
Basic demographic characteristics of respondents
A total of 793 adolescents (43.0% males and 57.0% females) participated in the survey ( 
sources of contraceptives among adolescents
Adolescents who had ever used any form of contraception (211/315) were asked where they accessed these contraceptives. The majority of adolescents (62.1%; 131/211) reported accessing contraceptives from the pharmacy and the chemical seller's shops ( Figure 1 ). Very few adolescents (3.6% of males and 4.9% of females) accessed their contraceptives from health care facilities (Figure 1 ).
Ability to discuss contraceptive use among sexually active adolescents
Sexually active adolescents were interviewed about their ability to discuss contraceptives with their partners. Forty-two percent (134/315) had never discussed contraception with their partners. Thirty-two percent (67/211) of adolescents who had ever used a contraceptive method took the decision to use the contraceptives themselves. About 79.0% (250/315) of all sexually active adolescents could ask their partner to use a condom every time they had sex. Adolescents could negotiate condom use through persuasion or through the "hard way", as demonstrated in the focus group discussions in the subsequent sections.
negotiating condom use through persuasion 
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Boamah et al negotiation for condom use through the "hard way"
The female can also use the hard way. She will say that if you do not use a condom then I will not allow you to have sex with me. Like the advert that says, "If it is not on, it is not in." So if you say that and the man really want to have sex with you, he will use the condom. (17-year-old male)
Predictors of consistent contraceptive use among adolescents
The associations between adolescents' demographic variables with some predictor variables and consistent contraceptive use were explored using univariate and multivariate regression analyses. Age was not significantly associated with consistent contraceptive use (P=0.64). However, age at first sex was significantly associated with consistent contraceptive use (P=0.01). There was an increasing trend in terms of the odds of consistent contraceptive use with an increase in age at first sex: adolescents who began having sex from ages 18-19 years had a more than threefold chance of engaging in consistent contraceptive use when compared to adolescents who started having sex at ages 11-14 years Table 3) . Adolescents' residential status was not significantly associated with consistent contraceptive use (P=0.96) ( Table 3) . Knowledge of at least one contraceptive method was not significantly associated with consistent contraceptive use (P=0.10) ( Table 3) .
Consistent contraceptive use among adolescents was significantly associated with the discussion of contraceptive use with partners (P,0.01). Adolescents who discussed contraceptive use before their first sexual encounter were more likely to use contraceptives consistently when compared to those who had never discussed contraceptives (OR =0.06; 95% CI: 0.02-0.17; P,0.01) ( Table 3) .
Consequences of adolescents not using contraceptives
Thirty percent (94/315) of sexually active adolescents had experienced pregnancy in their relationships during the survey. Forty-three percent (40/94) had delivered their babies, 4.0% (4/94) had stillbirths, 34.0% (32/94) had abortions, and 19.0% (18/94) were still pregnant.
Discussion
This survey sought to document adolescents' knowledge surrounding contraceptives, as well as their consistent contraceptive use. The conduct of the survey was informed by the high levels of adolescent pregnancies in the study area.
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The discussion focuses on adolescents' knowledge of contraceptives, their use of contraceptives, and the existing gap between adolescents' knowledge and use of contraceptives, including other interesting findings.
Knowledge of contraceptives
The common sources of information regarding contraceptives in Ghana are television and radio. 16 Knowledge of at least one contraceptive method among adolescents in this survey was very high, and this was mostly knowledge of male condoms. Knowledge of contraceptive types was, however, not encouraging. The national survey of adolescents in Ghana conducted by Awusabo-Asare et al, 10 as well as other studies, showed similar results. 16, 17 The low level of knowledge regarding contraceptive methods other than male condoms seems to be a general problem among adolescents in the country. 10, 16, 17 The finding from this study is, however, not very surprising because, at the peak of the HIV epidemic, all programs focusing on HIV prevention revolved around consistent condom use if one could not abstain from sex or be faithful to a partner. 18 Advertisements promote condom use on all media platforms; hence, there is a broadening awareness of condoms. 18 Another reason for the high level of knowledge regarding condoms could be due to the fact that condoms are the most appropriate contraceptive methods used among unmarried adolescents. Given its dual capacity to prevent sexually transmitted infections and unwanted pregnancy, condoms are mostly recommended to adolescents. 19 Knowledge of at least one contraceptive method varied across groups of adolescents; knowledge among males was higher than among females. The early adolescents had significantly lower levels of knowledge of at least one contraceptive method, as compared to the late adolescents. This implies that intervention programs that are implemented to improve adolescents' knowledge of contraceptives should be intensified.
Use of contraceptives
Use of contraceptives was relatively low among the adolescents studied, as was found in several other studies conducted among adolescents. 5, 6, 20, 21 Although some adolescents had reported ever using a contraceptive method in this survey, consistent contraceptive use was very low. Several factors such as level of knowledge, sex, age, cost, and contraceptive availability, among others, might account for this. Even though contraceptive use was low, there was a disproportionate use of male condoms when compared to other contraceptive methods. Possible reasons for this could include the fact that adolescents have easy access to condoms. Condoms are available almost everywhere, ranging from the chemical seller's shops to restaurants. Adolescents do not have to go to a health facility to get condoms, which is in contrast to the other methods. Going to the health facility for reproductive health services could be a Herculean task for adolescents. Adolescents are most likely to be scorned, rebuked, ridiculed, labeled, or sometimes driven away by service providers at health facilities. 3 This unwelcoming attitude by service providers could explain why only a few adolescents in this survey have reported health facilities as their source of acquisition of contraceptives. This may limit an adolescent's opportunity to use other contraceptive options that are mostly available at health facilities and not in chemical shops and other places.
Another reason for the disproportionate condom use might be that male condoms are cheaper, as compared to the other contraceptive methods. 22 The fact that adolescents are more knowledgeable about condoms, as compared to the other methods, may contribute to why condoms are mostly used. gap between knowledge and use of contraceptives Though knowledge of at least one contraceptive method was high among adolescents, consistent contraceptive use was rather low. This is possibly because adolescents may be lacking in the depth of their knowledge of various contraceptive methods. Misconceptions about various contraceptive methods may influence contraceptive use. 2 Another important determinant of the gap between knowledge of contraceptives and consistent contraceptive use could be sex. Adolescents may know about contraceptives, but their sex could hinder the use of contraceptives. In this survey, consistent contraceptive use was higher in males when compared to females. The female sex seemed to be a barrier in accessing contraceptives. The results from Rondini and Krugu's study 21 conducted in the upper East region of Ghana showed that a female could not buy a condom because she would be perceived as a "bad" girl. Similar studies have indicated that males will reject a condom from a female partner. [21] [22] [23] [24] The inability to discuss contraception with a partner and to insist on condom may create a gap between contraceptive knowledge and use. 25 Findings from this survey indicate that one's ability to discuss contraception and to negotiate condom use with one's partner positively influenced consistent contraceptive use. Therefore, in addition to knowledge on contraceptives, adolescent females, in particular, should be empowered to be able to discuss and negotiate contraceptive use.
Another reason for the gap between the knowledge of contraceptives and consistent contraceptive use might be age. Consistent contraceptive use among the early adolescents was higher than among the late adolescents. This might be because older adolescents may no longer perceive themselves as being vulnerable, or they may be maturing into marriage and no longer see the need for contraception. However, these results contradict the findings from other studies, where contraceptive use increased with age. 23, 26 Other findings Inconsistent contraceptive use among adolescents may explain why some adolescents in this survey are now teen parents, and now face untoward social consequences. Other adolescents aborted their pregnancies and may face unpredictable fertility-related difficulties and other health challenges if these were unsafe abortions. 2, 21 There is a high possibility that the adolescents who have given birth, and those who are still pregnant, will not go back to school. 2 These outcomes are likely to impede the adolescent's well-being and that of his or her children economically, physically, socially, and emotionally, and these outcomes could be extended to the adolescents' families, leading to debilitating effects on the country as a whole.
Conclusion
This survey has demonstrated that adolescents have appreciable knowledge of at least one contraceptive method, and this knowledge is mostly associated with condoms. However, this level of knowledge has not been translated into practice for several reasons such as lack of negotiation skills, age, sex, and level of education amongst others.
recommendations
It is prudent to help adolescents know about other methods of contraception, such as the pill and injection, apart from the male condom. This would give adolescents a variety of methods to choose from -especially for females, who may not be able to insist on condom use.
The lessons from this study call for the creation of youth-friendly centers where adolescents can confidently and conveniently go to seek contraceptive services, counseling regarding sex, sexuality, and pregnancy.
In-depth and tailored education regarding contraception should be provided to adolescents as part of regular health information. This service should not only be limited to adolescents who attend antenatal clinics, as is usually the case. 18 This will help adolescents who are not pregnant, as well as the males who do not go to antenatal clinics, to be well informed about the choices they can make regarding contraception.
Finally, there is an urgent need to undertake programs that would empower adolescents, especially females, to become assertive in negotiating condom use every time they want to have sex and do not want to use other contraceptive methods. The district health management teams could include this in their school health programs and occasional health talks to identified youth groups. Continuous advocacy should be available to adolescents who are not abstaining from sex, so they can continuously use contraceptives as a way of protecting themselves from unwanted pregnancies.
All these interventions, if put in place, will go a long way to improve and sustain contraceptive use among adolescents in the Kintampo area.
study limitation
This study addressed sensitive subject matter where adolescents were asked intimate questions about their private sexual lives. The sensitive nature of the questions had the potential of making adolescents uncomfortable in giving their responses. The moral expectations of society concerning sexuality, especially among adolescents, could influence adolescents' 
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Adolescent contraceptive use ability to answer the questions in morally acceptable ways. This situation had the possibility to bias their responses; however, a high level of confidentiality was maintained during the interviews to ensure that the adolescents were at ease in giving their responses. Questions were administered by trained fieldworkers who were within similar age bands as the adolescents in order to help the respondents feel comfortable to talk.
